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1 

1 ^a«±fcgEM $ ttjt*^ t m 2 <om&L±\z&tf ett 

2 0SS<t£I£9^;bi*:6Xa<>:> 

^ > 3 >>\z x "9 tf ^ c fc ^#m^i-5t»*^ 1 IE* 

mstt-rzxmk* ±fa«— atKd*6±e— 

o x» v jLonwB*zite9xa"<?«n * * a mis 

gfi^nfcttffij; 5 LfcttHB^fta J: 5 kiwis* 
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fifc-t-SB«*«xai:S:#U JblSSil-if£^xaf2> ± 

K, Zti^m— S«fc— ^ft^fflSRttirSrlAt)^^^ 
xa^, »— «<o*ffi«^&±B«aWJ«:Bfc*L*i38 
10 ^l^-f*H«t6lgt, ±E«-«K^6± 
fE-«P(ft»fflfflWS:MHt-*-4xat ttUW^ifc 

w&k-rz> m&m^mwnskmjjfeo 

[0 0 0 1] 

20 [0 0 0 2] 

(LCD : Liquid Crystal Display) ^'fyX^^f^T, 
/^/P (PD P : Plasma Display Panel) <D£ 5 

*.tf* LCD, PDPeo*n#ir«*^3SBt-*5V^T«. 

[0 0 0 3] LEDT^f^^K L 

[0 0 0 4] »**HF--e*>3 LED BWft^al— K) 
40 f*BiffiT*>S<&, lfti^x/>Hft#<iOLEDfy 

HwT*#£ 0 t-*fe*>. LEDfy/^^ 
£§5fe^3 0 0/zmftOt)W^f+/imft^LEDf5// 

[0 0 0 5] «ti-e**T-«:*aJKiBi<*rtU 

SSt*^*0, «X.tf*H4*« : *5438241^(C|5«Six 
50 SJ»fflHE9«fe^. WBM? 1 1-1 4 2 8 7 8 ^iC|E«fe$ 
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g»f)tltl^ 0 *H4*fff»5438241-g-C«StR± 

6 0 1-1 4 2 8 7 8«-UlK«£*L*8[ 

[0 0 0 6] 

'[ooo7] *«wft, ^a»*i^rt?*.a-<<*36* 

[0 0 0 8] 

^k^x, jiieb 1 (om&±<omm<Dm*&msim 
So 

[0009] mgm\-?mt>tiitm*n. mmm^m^ 

*iS Q Lfc^oX. *»W^C^«fe^J:Jx«. ±E* 
[0 0 10] £fc, *«Mo*^^BM^*li. *-S 
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**U ±ffi»-|c?Igtt, -hfEffS-StR±t;:E*«§ 

10 (■aM*|ft*Ufc**fcu-if*:BI»-*-axai:, JtlE 
JttS-i^»««tt-Sr««N-6Xai: *:* 

[001 1 ] ±K*ifefci3v^"Ctt, iR^^te^jftsaapft 

^te^*R»^jfii-6 r t a*x# So 
[0012] *%w^®«a^a^ffliit*ft 

tt. »**^*r-^ h y ^^*t^E«U*:IBMME^Sfi«© 

e>l-(ltlBL-CJB-XS±lc:e*i-*»xe*X 
a<!r, ittE#»**^U:»«5*5Ei»**ril'*-aEII 
'»«iat*r*U -blS^-K^xatis -hESB-StR 
±(-E^J§tu^miS^3t^^$:i8ISlPiT*tfiS-r-5Xa 
fc. «9+*»*»^±^(B^*W»l!:|»*r*X 

a^. *-aaKJbiciEMsnfc»*»^4:— 

)B— ^fc— «r««P«**ti:*:aS!)-&fe*Sxai:, * 

fl3«fBtt-*««-f-5 xa tt#Ur45Ci -f 

[0 0 13] _L«6fi<ft*^Sc«^«l3fi^«feli:J:ntf, ± 
ia^¥^&, E^JA-ife^JioTlg^tiB^jOWhy 

40 [0014] 

[0015] jfci\ S*t^SS^te¥*Slc:ov>x 
-f J: 5 (w. » 1 1 _h^19IS<7)^^ 2 zmmtitir 

50 [0016] Wk* 2 LXte, fl&Si^lR^-tcia^-rS C 
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[0 0 17] &^-e, m 2 t^-r «fc 5 ±fSfgltf>S 

ts i ±<om* 2 <D±x&moTmmmm 3 

- 1»# L#58««)fttt4:tt 8 C t LV\ * 

flsWKte. lOOPa • saSl^m?), il^CO^t 0 
Va— htf>»^li#*L< ttO. 0 1 — 0. 5Pa-s 

[ooi8] m 3 ic^-r j: 5 1-. Jifssisywii 3 

<E^#*T?*V^^2 b Ji<oHIS*J« 3 *:tf>££8l 
LTJ8<. (H»iJJi3S:l»*i-6*tti: LTMu 

«iRa^ s iB<. »^J6^— y*fia*r-r-5 
[0019] ±m\z£vmi*ftMtkti:z>m*2 a ±(om 

SlwSfil±^2 £S&2co£;R 

[0020] -en^is^i^ $ 1 (Dmm 1 cos® 1 a «j 

^7^u->3y|:j; «9ifiT-2 a ^lo£fil^ 
S^2^GaN|MW^lft 

^58^1-^0X^2 a tm 1 COStt 1 Wffffi-CG a N 
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[0 0 2 1 ] 1^5^ Sl^SfilS:Sg2(OStS4^ 

6§l#**Ei-fc, B6te«-*M:3U: % »**JJI 5 aft* 
^Icj;^ C^*f*i:fc 6*^-2 a(D^S^2C0S«4 

T*3t), ^(OKSt»JS3ds»3»#JJl5tc:»LTI(il!ttSr 
i&^r#JJf 5 \z-mr-TZ> ^ k 
10 [0022] HJno6?*ft|;j:ntf, «IS!?PJJi 3 t>m 

iB2<oa«4±^e**ix* 0 g?»^tffi*-c*fc^ 
5 ^ffi*ii*n5*-eii» 1 i tcis^^n-c^ 

[0023] ±&mttm<Dismmk lt, -a 
#f§ j: 9 mm Ltcvtm ktez&o ^—mmmmtxz 

£rfT9 0 **5, *«U-eiie^*2S:»fc » 

ti£X±<D£®f%k-t% Zki>X~Z 
[0024] 06 n^ixf*iia»a:*6?»wS*tt 

30 <CXSSr^-*-B|-CfcS 0 121 6 (7) (a) (C^^-S 

40 [o o 2 5] »:Jw|g6^(b)^rJ: m-&m i 
^»flp$ti5o cct«te^i2i«fi^, m 

H x ^ Id i tt-Pix*^ M SrJ£ 6 J: 5 t-ft^ S tt 
Wfc<i/ V<nMf&&^&LtzmMk-i-ZZk&X-£Z> 1 , 

so 1 1 ±\zn-mm 1 o Lfcsstc 
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5i-i-5ci:^-c#6 0 z<om&\z\^ -Bowsaw 

J:5i:t5ctt)^*4, -«P(ft«ffflffl«*l 1^ 

1 2 co«s^«s -tas^is i -Ei 5 \CTjk-rm^jj&& 

[0 0 2 6] ceo J; 5^f-K¥Xg^t % 860(c) 
2 ttWHSixTi** l 2 ftfcSW-JB D 

n5t)^fc5 0 **5, 86©(c)l:»«f^yK«H 

[0 0 2 7]fc Heo(d)|:*tJ: 51-, Jg~^ 
xa^ff^ti^o c*>#xte»xaw— i^WHtttt- 
i i±x^ hy ^^^(dffistt^^i 2is*»»«^ 
i/^i 4 ^ t jEwmn-t-s <t 5 cs-as 1 s±iccit 

^£££S*Xa»«tti;ifE^«rfT5 £ 5t-L-CfcSv\ 
J; 5l-LXfcfii/\ 

[0 0 2 8] fBX6*xa^*5V>Tt, Bfttfi^l 

»xte^xair«to-cgaBSixfe»^wflr« 

6 S^coS^l 2BBCDtf3/^Bfr«»fffdS 

»Xte¥xat-J:orBEBSnfciR^i 2<o\f^^tta 

FILtei/^t^n <t U — «F««ffflffltt 1 1 

<bSgxgj£i 5-e^otpflL^:tr5/^co«:^:*S:mt-rs 

»iMO|[EllE = nxmt&?)^$Wo 
[0 0 2 9] f-ffil 5±CMMf7/l 4 
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■9c\zm& l y mzmm i,xmm^&*m£jn 

nws^KiRsrg-^ n&»mm*<nm&)tz. mam 
firm, wzm^. mfammmtez<D&m%$&<5tt 0 

[0030] El 6 iCTjk Lfcx»»a:*:e^jfetc:fev^T 

m-m^'&vmm^tcx^-x&mmirxmm'** 
s^. *m<n-®mn±fc^mz&^xn. m*m 

Wl wEK*«IW-r S*»XS«l!£kte^S:fT 

CC-CS-SfilO, 10a^-Wi«fflWll, 
1 1 aT<7)gf^Lfct:V^^te^^2 (n = 2) £ 
U -WiWl 1.11 a^fjflSSl 5X<D 
«BLfctfy^oSfcMs«r2 (m=2) fci-fti:* file 

te, Mt&U±^&2 x 2(7)4 {gX\ t<OZ.m<D 1 6(HJC0 

te^-r* ^^-Sts^ r 7 -f > ^ h * i 6 Efi 1 5 i^s 

h <&!§]»«»— C^xax<0l£:Ms 2 c^-^co 4 0 <>: |g 
6»*lw*5lvCW\ (n+xn) 2 =n 2 +2nm + 

[0 0 3 1 ] ^^b\ l2l6ic:^L/cX^pgt2;*:te^&lw^ 

[0032] a 7 «w*««^xa»it*te^jfe-e{efflSix 
(a) Am+mmmxib r> , S7co (b) ^^©tax^ 
<b xf^f - y r -r r s fi z> m*xh 

2KB-*" 5 ^— ifBSWl-JioX Ifr^u— v-3 >-^^ 

T US-Kir G a N^OfifcftJB^ra^*ffiXffl!*l^tu^^ 
i:. ^^flll«rSS^t>tO{rxt5#fSSc^#LX^6 0 
[0 0 3 3] -t^WigJwOU^Xtt, G a N^^l 

50 nt^/ji6rJUtM3 i±ica«rt«**ifc^*« 



9 

Ji3 i±\cnm^isfo^mmmtf&&L^ *fimm&<o 

GaNl3 2tt-t£>J6»jB*B!n Lfc^irMOCVD 
&t£¥\C£oXl&fSi£tlZ>o :WGaNi3 2tt, 

ICS® (1-10 1®) T'gfctifctr^ 3/ KS^fiKS 
/it?**). vy=iyS:K-^S^9tt"C*>5, ^cog 

^7yKkLT«JBt6o G a Nil 3 2 co*I#4 Lfc S S 
*:«5«fc5«-«teJf*?*>5 InGaNi3 SOTBfifcSiX 
T*50* * ©#Mlfc-7^i/i>A K-^©G a NH 3 4 
jWBJ5KSj»x6o :^n->^K-^GaNi3 4 

[0034] w(o«t 5ft»*^-faf— Kicwt, pmms 

5 £ nSS3 6 3ftS*J*SlxTV^S. pii3 5tt^* 
v"^^ K-^<0G a N@ 3 4±|r**Sn5N i /P t 
/AuifcllNi (Pd) /Pt/Au^^OMTO 

&mm&ffln Lt^ftftXT i/Al/Pt/Au/i^ 

u-cw/asna. 0 1 2 i^-t- j: 

[0 0 3 5] Z<D£ 5*«jfiOG a N^C0^3t^-T ^J"" 

[0 0 3 6] H8^?>igi 7*T*#fiaL/j:dS 

IH 7 l^LfcG a N*0»*^ K«r/Bl^0><5 0 

[0 0 3 7] 5M\ 13 8 iw^iH-J; 5 S&-SJS4 1 co 

±ffi±{wtt«»(Di6*^>f K4 2 aw h y 

M^tiXV^o %3ty-T^-—K4 2^^C#S«*SJ2 0 
t LTtei*-:? r-f TSfii^J: 51-*^*— K4 2 
6 0 »*^-Ytf— K4 2lJiW:p«Sftifft-c»Ht»**n 

4 2«5Wt-C#6ttffi|wfc6o C*>J»4 2 g«fi8HW 
fi4 1 S:-«F«»fflffl»4 3fc#W$*T»*»*C* 
[0 0 3 8] wCOiltRW^G^ti, 
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m 9 l-^-f £ 5 _h1B8S-£« 4 1 _b<Z>«3fe*V ^f— 
K4 2^-CSr«oTK®#J«4 3*?gfiK-r-5o KS!»J 

y^-m immzmn m^pva) . #y-r 
[oo39] m i o 5 ±mmmmm 

4 3(D?h, K*»*i:*6»*y-f K4 2±Og|5 
^Srl»*i-6o C*»*"T?*^»36^f K4 2 ±cd 
MISiffJJH 4 3 Wt«U^< 0 811^4 3$: 

[0 0 4 0] — 3u — «F««rfflSF|JW 4 4 CO^— Sfi 4 1 

lw«n*-rsBUtt«»»JS4 5^M$ntv^ 0 
T*— ^««rffiffl»4 4cq#]£ LTfi, ^ 

fflv^-ir^, *fc-«F(ft»ffiffl«-4 4<^»*»JS 
4 5atliMI (UV) «Mb§H»»#k MURfc&tt 

20 fciS-CSS. — WtLTfi. -«F»«ffflSB«4 4iU 

SH**#J«:*I 2 0m m*t?Mt6, 
[0 0 4 1] (§li ii^-TJ:5{-> cnf)^77-f^y 

hbfc^L (E^»*ffi«^**y>r^— K4 2 1^11/ 

-K4 2*»— Sffi4 1^1/- tfT^u— >a ^SrfiJ 
/8LTfJg|-f£ 0 GaN*OM^t-K4 2ttf7 

r >r r £ *>#a&-e&«tf>G a t ^i^Arr 6 

[0042] :(ou-fr7*^>3 >**j/BLfciBl« 
lcJ:oT\ 3»«fia*tlc:^^5IS*^^— K4 2f±Ga 
NJl<b^-S«[4 loMT^Kt, S^t«o««AM| 

<ou-tffimmtstite^mm<nmyt^*-h*4 2^0 

-B*«WBSlitt-4 4«tc(E¥S*x-5Ci:W:4v\ 4 

40 4b\ 01 1 i o6o^3fe^-f t-K4 2 i£ttti*mvm 
wiz&^x^mmiz&yt^ K4 2«u— j*HBi*a 

tLTV^5t>60^r6o z<D£?tem$i#)tem^\z£^x 

K4 21-M4 l±tdSE>FliSttXV>a 
9 tmtWLT-«F««pffleiJtt-4 4_h(dgE^JSKS 0 
[0 0 4 3] SMte^V K4 2fi— «F««pfflW»4 3 
^»*»JJi4 5^««fSixfc«ffl^ 58*^^— 'K4 

**^>f^— K4 2©J(BJrW:«JB ^/ eCV >J: 
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[0044] &»#jjf 4 5 (D*}*o« t Lxnmmy? 

6tttttaM«« (I TO, ZnO^<^) tL<|l 
Ti/Al/Pt/Au/j:^Mil^ 0 Sntfi 

[0 0 4 5] 013 te—tifVkftmUtt 4 4 a> <b3B3fc^>f 
t- K4 2 SI^-«pft»iatt4 7 l:fi?LT, T 

/-Kmfil (p«i) fiijcotrr*— /us o&Mj£Ltc 

^K»5 in-rhV ?XVt<D&&ft?**- K4 2^ 
[0 0 4 6] *fc, gZ(0-^ffiM4 7_L|;it«tJ 

a) , ^y>f^ hv^fcj^Tffcfrrac t^x*%6 0 

[0 0 4 7] fcib\ 01 3U:3^:/air*iw:fci^\ — 
l*ft«Fffl«»4 4^^**^^- K4 2&mr.<D-&f 

4o»Kd^3i^v^u— ^srfla#t-rs. 

-K4 2tt»-C0-«F«»ffl»4 7«JlC<E^3*l* 0 
[0 0 4 8] 7y-Kt«»^ot^0)fli L 

X, Kt^lfi 4 5 ©SfflS:»S^7 X^^||3ty>f 
K4 2±(Opiji»SgWLT< 

6 0 t'7*-^5 OCO^fl^^v-^U— ft BR 
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CfcldftS. 7y-K«lS^KI±Ni/Pt/Au 

*#£i;:<fc#-f 6 0 -Wilt, m^^u— WcxSJ 
JniXSrtTV\ f-y^»**:**"*-S Q 
[0 0 4 9] ft!;:, ««»*«*«^T»*^>f*-K 
10 4 2^-<^-^«^g|5^4 7^e>PI«$tl6o HIl 

411, m~<n-mi%ftm&tt4 7±\z&m\^x^z>&it 

?y(ir- K4 2i!RfSB5 3t^^^75//t5^ 
^£^l7tlHX&6 0 ^Ot#^K*HFL5 5«W<ft^ 
^B^iifSSf tr^tc^ H V fxm^MQ LXi^X, ISft 

X^6 0 -0>4: #C0fflP^fi, «x.tfM* 1 0 0 ^mt 
6 0 0 u m^>yf-(D-^ h ]) * *:RKBH P SjK/X. -gt 

fl«x.tf, N i SSSUiJ: 0ffiKUfct>*\ t)L<ftSU 
20 S*^O^JRffi5 2Sr^^/^>>/x^PXLy u ct ) (D^ 

2(Dv&mns 5<nmaz, k*^^> 

60 S63te^-r*— K4 2iic^a»r-«jB^e>&s»* 
fim4 5xmt>tix&v* *<o±mnte¥mk£tix& 

[0 0 5 0] Hi 5f«8*^-f K4 2S:*-«fi6 
O^C^-r-St - ^Sr^LfeBI-CfcSo Olc 
30 ^#-r6BS«d^HS«6 0K*&a*CWS*#JJl5 6^ 
^fc$*lX:fc9, ^)fe^t-K4 2Tffi^f^j 
■ 5 6Sr«ft*-fr, M^t-K4 2^riffi6 0 

!B«KB 5 3 <a»*^'-r ^5 4 ds/EA ©Ml ^tfcffi <fc * 
0, K#3SB5 3 t«5fe^-f ^— K4 2 t<^»*(c:J:6 

au mmt&mmm. aa*rsM4 z^iaotw 
-rsctas-^-So »*^>ra— K4 2^E«sjx*tt 

fifct. -«F««rfflSB»4 3, 4 7±WSM<fc 19 fcffltPfl 
40 Lfct(Oi45, ^O^gfffll5 6«Mft$ 

»^JW*&ttu-1ftCTIB5t^3|-- K4 2coTcS^ 

[00 5 1 ] ^fc, OJi^v^ K^-^^^i 

LX 5 7 #(-mffiS 5 7 CO 

50 iti»(03yh7^ h^ffi]±$-f^di^x^5i* 
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[0 0 5 2] 01 6«RGB^3fe(OM^t- K4 
2 , 6 1, 6 2 &m~m%i 6 0 KE^J$i«a»JB 59^ 

<b^T*#6 0 3fe^H^>rt-K4 2, 6 1, 6 2li 

7fey-T^-K6 l;fiSA£«CDGaNJiS:WLfr^«fi£ 
Six. ft&co^^^- K4 2. 6 2^W*Wi 
oTl^^\ C^a»-eii#IS3t^^— K4 2, 6 

■TIrI— (Z)«i?)ftv>^aSix5 0 

[0 0 5 3] [Hi 7ttEJft^fiKXSS:^-Mg-e*)6 0 te 
tl5 9ldPS6 5, 66. 6 7, 68, 69, 70 
^MU M^t-K4 2, 6 1, 6 2<OT/ — 

K, KOii^y K£!fSXX«6 0 <OgE«i/B<£>m 

il5 7^it^SEi6 3, 6 4, 7 1$rMLfc[| 

l^«^t-K4 2, 6 1, 6 2(Dti/^K4 6, 
t #<0tfT2fc~/W:M&6 0 fimft^ii^y K4 6, 4 

[0 0 5 4] JbiiEco J: 5 ftJS^T-OBW^rjfe^JSl^ 
ft, -&fi%ttm$m4 3K383fe*V K4 2&{SH*S 
*fc*AT?RlJ:, < Six. 

o fc«JIH«rf«Jfl3 LTJt«»lM' Xco* § 5/ K 4 

6, 4 9ftiTSrKrtaci:dSHrj|B4:tt6 0 *:ix<bittRtt 
t^X^^/j:!^^ K4 6, 4 9£fiJJ8LfcSEi»as 
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J F-o«ffldsSMt:Lfe»##JJi4 5T-««Six5pJfl^J: 
otaKfi<ti^yK4 6, 4 9S:JgfiK"C%St it 
tC^ldit^TJev^^Sffi/^s/ K4 6, 4 9Srffife 

^tc«^^®v>^^Stc/jr5 0 Sfc, »3te*W*— H4 

2 <D— B#««rJ8ffl5*t4 3^<Dte¥tw«, G a N^#**# 

f^r^r^ *>ff ffi-c&JRo g a t mm\zftffi-rz> c £ 

10 SrJMLT, Jt«»«!*twM«T#. RfS^JJl 4 3 <DM 
[0 0 5 5] 

#J^»**ixfc*^©*«r3i^fcJB 2 <o»KMw#fT 

20 [0056] ^fc, *mw<nm*<o&.F\jjmz£ti^ 

[00 5 7] *ISW(Z)p«*^36B^«iS^ffi 
lc:J:ixtf, LTWiDi 

J«?fflL-ca*J:<iBPflbTI¥BSB"*-6wi:dS-e#, L/c 

&<>xmm<nm^ffi&m^mw&4im&& < c 

[Hi] JSl^*«±fc»^«:»filLfc*lB**-rtW 
Wr®H-e*>S 0 

[H2] **jt^«a!»jst«*Lfc«iiB*«'r«ttw 

[0 3] (ififfJJBtaRfttcBftSfLfcttttSr^i-miSKf 
[H4] JBloaK^JB2(oaEK^ft6 0^to*«tB«:« 

nasi m*<nm2<omm^<nfc^vm*^irm&mm 

40 H"CfcSo 

[06] sH^^E^ftSr^tiaiiaxfcS, 

[@7] wytm+<n-m*m-rmxhox , ( a ) «b» 

SB, (b) tt¥ffiH-C*>So 

[0 8] »-3^JtJw»3t^^--K*^LfettffiS: 
[09] »*^>f^-K±«c«!^*»*L.fc*MB*: 

[0io] naMji<:aKniwn«L&ttnfr»tiKtt 

50 [01 l] »-«*ia«r»-#-«»»rHH-e*)a. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To transfer only an element 
becoming a transferring object surely, efficiently and also 
with satisfactory accuracy. 

SOLUTION: This method is the transferring method for 
transferring the plural elements arranged on a first 
substrate on a second substrate. After the plural 
elements being on the first substrate are coated with a 
releasing agent, the releasing agent coated on an 
element which is to be transferred is selectively 
removed. Next, these first and second substrates are 
stuck so that the elements arranged on the first 
substrate and the layer of adhesives provided on the 
second substrate are confronted and a laser beam is 
irradiated only on an element from which the releasing 
agent is eliminated from the back of the first substrate. 
Thereafter, the second substrate is stripped off from the 
first substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An imprint method of an element which imprints two or more elements arranged on the 1st substrate on the 
2nd substrate characterized by providing the following A production process which covers two or more elements on a 
substrate of the above 1 st with a release agent A production process which removes a release agent on an element to 
imprint alternatively A production process which sticks these 1st substrates and the 2nd substrate so that an element 
arranged on the 1st substrate and an adhesives layer prepared on the 2nd substrate may counter A production process 
which irradiates laser at an element which removed the above-mentioned release agent from a rear-face side of the 1st 
substrate, and a production process which exfoliates the 2nd substrate from the 1st substrate of the above 
[Claim 2] It is the imprint method of an element according to claim 1 characterized by performing removal of a release 
agent on the above-mentioned element by laser ablation. 

[Claim 3] In an array method of an element of arranging two or more elements arranged on the first substrate on the 
second substrate The first imprint production process which said element is imprinted [ production process ] and makes 
this element hold to a member for maintenance temporarily so that it may be in the condition of having estranged from 
the condition that said element was arranged on said first substrate, It has the second imprint production process which 
estranges further said element held temporarily [ said ] at a member for maintenance, and imprints it on said second 
substrate. The above-mentioned first imprint production process So that a production process which covers with a 
release agent two or more elements arranged on the first substrate of the above, a production process which removes a 
release agent on an element to imprint alternatively, an element arranged on the first substrate, and an adhesives layer 
prepared on a member for maintenance temporarily may counter An array method of an element characterized by 
coming to have these first substrates, a production process which sticks a member for maintenance temporarily, a 
production process which irradiates laser at an element which removed the above-mentioned release agent from a rear- 
face side of the first substrate, and a production process which exfoliates a member for maintenance from the first 
substrate of the above at the time of up Norikazu. 

[Claim 4] An array method of an element according to claim 3 characterized by distance which distance made to 
estrange at said first imprint production process is the abbreviation integral multiple of a pitch of an element arranged on 
said first substrate, and is made to estrange at said second imprint production process being the abbreviation integral 
multiple of a pitch of an element which a member for maintenance was made to arrange at said first imprint production 
process temporarily [ said ]. 

[Claim 5] Said element is the array method of an element according to claim 3 characterized by being the semiconductor 
device which used a nitride semiconductor. 

[Claim 6] Said element is the array method of an element according to claim 3 characterized by being an element 
chosen from a light emitting device, liquid crystal controlling element, optoelectric-transducer, piezoelectric-device, 
thin film transistor element, thin-film diode element, resistance element, switching element, minute magnetic cell, and 
microoptics element, or its portion. 

[Claim 7] In a manufacture method of an image display device which has arranged a light emitting device in the shape 
of a matrix The first imprint production process which said light emitting device is imprinted [ production process ] and 
makes said light emitting device hold to a member for maintenance temporarily so that it may be in the condition of 
having estranged from the condition that a light emitting device was arranged on the first substrate, The second imprint 
production process which estranges further said light emitting device held temporarily [ said ] at a member for 
maintenance, and imprints it on the second substrate, It has a wiring formation production process which forms wiring 
connected to said each light emitting device. The above-mentioned first imprint production process A production 
process which covers with a release agent two or more light emitting devices arranged on the first substrate of the 
above, So that a production process which removes alternatively a release agent on a light emitting device to imprint, a 
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light emitting device arranged on the first substrate, and an adhesives layer prepared on a member for maintenance 
temporarily may counter A manufacture method of an image display device characterized by coming to have these first 
substrates, a production process which sticks a member for maintenance temporarily, a production process which 
irradiates laser at a light emitting device which removed the above-mentioned release agent from a rear-face side of the 
first substrate, and a production process which exfoliates a member for maintenance from the first substrate of the above 
at the time of up Noiikazu. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the array method of the element which 
imprints further the element by which applied this imprint method and micro processing was carried out to a larger field, 
and the manufacture method of an image display device about the imprint method of the element which imprints 
elements, such as a semiconductor light emitting device. 
[0002] 

[Description of the Prior Art] When arranging a light emitting device in the shape of a matrix and finishing setting up to 
an image display device, forming a direct element on a substrate like a liquid crystal display (LCD: Liquid Crystal 
Display) or a plasma display panel (PDP:Plasma Display Panel), or arranging the LED package of a simple substance 
like a light emitting diode display (LED display) conventionally, is performed. For example, in the image display device 
like LCD and PDP, since isolation is not made, it is usually performed from the beginning of a manufacture process that 
each element vacates only the pixel pitch of the image display device, and forms a gap. 

[0003] On the other hand, in the case of the LED display, an LED chip is connected to an external electrode by bump 
connection [ according to wire bond or a flip chip to an individual exception ] according to ejection to after dicing, and 
being package-ized is performed. In this case, although arranged by the pixel pitch as an image display device in front 
of package-izing or in the back, this pixel pitch is made unrelated to the pitch of the element at the time of element 
formation. 

[0004] Since LED (light emitting diode) which is a light emitting device is expensive, the image display device using 
LED is made as for it to low cost by manufacturing much LED chips from one wafer. That is, the thing of about 300- 
micrometer angle is conventionally made the LED chip of dozens of micrometer angle for an LED chip size, and if it is 
connected and an image display device is manufactured, the price of an image display device can be lowered. 
[0005] then, each element — a degree of integration — technology, such as the thin film replica method which form 
highly, and it is made to move, making a large field estrange each element by imprint etc., and there is technology 
which constitutes comparatively big displays, such as an image display device, for example, is indicated by U.S. Pat. 
No. 5438241, and the formation method of the transistor array panel for a display indicated by JP,1 1-142878, A, is 
known. In U.S. Pat. No. 5438241, the imprint method by which the element densely formed on the substrate is 
rearranged at ** is indicated, and after imprinting an element to an elasticity substrate with adhesives, an elasticity 
substrate is elongated in the direction of X, and the direction of Y, acting as the monitor of the gap and location of each 
element. And each element on the elongated substrate is imprinted on a necessary display panel. Moreover, with the 
technology indicated by JP,1 1-142878,A, the whole imprint of the thin film transistor which constitutes the liquid 
crystal display section on the 1st substrate is carried out on the 2nd substrate, and the technology alternatively imprinted 
from the 2nd substrate to the 3rd substrate corresponding to a pixel pitch next is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] When manufacturing an image display device with the above imprint 
technology, only the element used as the candidate for an imprint needs to be imprinted alternatively and certainly. 
Moreover, an efficient imprint and an accurate imprint are also required. 

[0007] This invention is proposed so that it may meet this demand, it can imprint certainly only the element set as the 
imprint object of the elements on a substrate, and aims at offering the array method of an element, and the manufacture 
method of an image display device further for the purpose of offering the imprint method of the element which can 
imprint an element with an efficiently and sufficient precision. 
[0008] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, an imprint method of an element of 
this invention In an imprint method of an element which imprints two or more elements arranged on the 1st substrate on 
the 2nd substrate So that a production process which covers two or more elements on a substrate of the above 1st with a 
release agent, a production process which removes a release agent on an element to imprint alternatively, an element 
arranged on the 1st substrate, and an adhesives layer prepared on the 2nd substrate may counter It is characterized by 
having a production process which sticks these 1st substrates and the 2nd substrate, a production process which 
irradiates laser at an element which removed the above-mentioned release agent from a rear- face side of the 1st 
substrate, and a production process which exfoliates the 2nd substrate from the 1st substrate of the above. 
[0009] An element covered by release agent has very small adhesive strength [ as opposed to a glue line by operation of 
a release agent ]. On the other hand, an element from which a release agent was removed has predetermined adhesive 
strength, and pastes it up on an adhesives layer. If laser is irradiated from a rear-face side of a substrate only at an 
element from which a release agent was removed by it and coincidence, an element will separate from a substrate by the 
so-called laser ablation. Therefore, according to an imprint method of this invention, only an element from which a 
release agent was removed shifts to a 2nd substrate side promptly, and is alternatively imprinted by exfoliation from a 
substrate by the above-mentioned adhesive strength and the above-mentioned laser ablation. 

[0010] Moreover, an array method of an element of this invention is set to an array method of an element of arranging 
two or more elements arranged on the first substrate on the second substrate. The first imprint production process which 
said element is imprinted [ production process ] and makes this element hold to a member for maintenance temporarily 
so that it may be in the condition of having estranged from the condition that said element was arranged on the first 
substrate in the first half, It has the second imprint production process which estranges further said element held 
temporarily [ said ] at a member for maintenance, and imprints it on said second substrate. The above-mentioned first 
imprint production process So that a production process which covers with a release agent two or more elements 
arranged on the first substrate of the above, a production process which removes a release agent on an element to 
imprint alternatively, an element arranged on the first substrate, and an adhesives layer prepared on a member for 
maintenance temporarily may counter It is characterized by coming to have these first substrates, a production process 
which sticks a member for maintenance temporarily, a production process which irradiates laser at an element which 
removed the above-mentioned release agent from a rear-face side of the first substrate, and a production process which 
exfoliates a member for maintenance from the first substrate of the above at the time of up Norikazu. 
[001 1] In an above-mentioned method, since an imprint of an element is ensured [ .efficiently and ], an expansion 
imprint which enlarges distance between elements can be carried out smoothly. 

[0012] Furthermore, a manufacture method of an image display device of this invention In a manufacture method of an 
image display device which has arranged a light emitting device in the shape of a matrix The first imprint production 
process which said light emitting device is imprinted [ production process ] and makes said light emitting device hold to 
a member for maintenance temporarily so that it may be in the condition of having estranged from the condition that a 
light emitting device was arranged on the first substrate, The second imprint production process which estranges further 
said light emitting device held temporarily [ said ] at a member for maintenance, and imprints it on the second substrate, 
It has a wiring formation production process which forms wiring connected to said each light emitting device. The 
above-mentioned first imprint production process A production process which covers with a release agent two or more 
light emitting devices arranged on the first substrate of the above, So that a production process which removes 
alternatively a release agent on a light emitting device to imprint, a light emitting device arranged on the first substrate, 
and an adhesives layer prepared on a member for maintenance temporarily may counter It is characterized by coming to 
have these first substrates, a production process which sticks a member for maintenance temporarily, a production 
process which irradiates laser at a light emitting device which removed the above-mentioned release agent from a rear- 
face side of the first substrate, and a production process which exfoliates a member for maintenance from the first 
substrate of the above at the time of up Norikazu. 

[0013] According to a manufacture method of the above-mentioned image display device, by above-mentioned imprint 
method and array method, a light emitting device is arranged in the shape of a matrix, and an image display portion is 
constituted. Therefore, it is made high, dense condition, i.e., degree of integration, and a light emitting device created by 
performing micro processing can be estranged efficiently, and can be rearranged, and productivity is improved sharply. 
[0014] 

[Embodiment of the Invention] Hereafter, the imprint method of the element which applied this invention, the array 
method, and the manufacture method of an image display device are explained to details, referring to a drawing. 
[0015] First, the imprint method of a basic element is explained. In order to imprint an element by this invention, as 
shown in drawing 1 , array formation of two or more elements 2 is carried out on the 1 st substrate 1 . Since the above- 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/9/2004 



Page 3 of 8 



mentioned substrate 1 needs to irradiate a laser beam from the rear-face side of this substrate 1 behind, it is desirable to 
have light transmission nature. 

[0016] If it can apply to the element of arbitration and illustrates as an element 2, a light emitting device, liquid crystal 
controlling element, optoelectric-transducer, piezoelectric-device, thin film transistor element, thin-film diode element, 
resistance element, switching element, minute magnetic cell, and microoptics element etc. can be mentioned. 
[0017] Subsequently, as shown in d rawin g 2 , all the elements 2 on the 1st substrate 1 of the above are covered, and the 
release agent layer 3 is formed. The release agent layer 3 can be easily formed by applying a commercial release agent. 
In addition, although the class of release agent is not asked, it is desirable to have a good mold-release characteristic to 
the below-mentioned adhesives layer. Moreover, it is desirable to have the viscosity of the degree which can be applied 
to homogeneity in the thickness of the below magnitude degree of an element. It is below a 100 Pa-s degree, and, 
specifically, in the case of the usual spin coat, is 0.01 - 0.5 Pa-s preferably. As the method of application of a release 
agent, although the method of a spin coat, printing, a spray coating cloth, etc. can be mentioned, in printing, viscosity is 
good in it being high. Moreover, as for a release agent, it is desirable for laser ablation or FOTORISO, and etching to be 
possible. In the case of laser ablation, ablation is possible if it is the release agent which has absorption on laser 
wavelength. In FOTORISO and etching, it does not dissolve in the organic solvent at the time of resist formation, but it 
is good if removal by other solvents and dry etching is possible. As a release agent which satisfies the above 
requirements, silicone resin can be mentioned, for example. A spin coat is possible for silicone resin, and laser ablation 
is also possible for it. 

[0018] Next, as shown in drawing 3 , the portion on element 2a which becomes a candidate for an imprint among the 
above-mentioned release agent layers 3 is removed. It leaves the release agent layer 3 on element 2b which is not a 
candidate for an imprint as it is. As a method of removing the release agent layer 3, laser is irradiated alternatively and 
the method of removing by laser ablation can be mentioned. Laser ablation is the method of exfoliating using the rapid 
increment in volume of the material which absorbed the laser beam. Generally, the absorption efficiency of a high 
polymer of ultraviolet radiation is high, and causing ablation efficiently is known for irradiating ultraviolet laser. Laser 
ablation is possible also for a release agent. In addition, it is also possible to remove the release agent layer 3 on element 
2a which becomes a candidate for an imprint with photolithography. 

[0019] After removing the release agent layer 3 on element 2a which becomes a candidate for an imprint by the above, 
as shown in drawing 4 , it sticks with the 2nd substrate 4 in which the adhesives layer 5 was formed. It sticks so that the 
adhesives layer 5 on the element 2 on the 1st substrate 1 and the 2nd substrate 4 may counter with a natural thing at this 
time. 

[0020] In it and coincidence, a laser beam is irradiated only at element 2a which becomes a candidate for an imprint 
from the rear- face la side of the 1st substrate 1, and element 2a is exfoliated from the 1st substrate 1 by laser ablation. 
For example, when it is the semiconductor device which an element 2 turns into from nitride semiconductors, such as a 
GaN system material, by the exposure of the above-mentioned laser beam, the nitrogen contained in a GaN system 
material by the interface of element 2a and the 1st substrate 1 gasifies, and element 2a is separated from the 1st substrate 
1. 

[0021] If the 1st substrate 1 is torn off from the 2nd substrate 4 after an appropriate time, as shown in drawing 5 , only 
element 2a used as the candidate for an imprint will be moved to the adhesives layer 5 on the 2nd substrate 4 by the 
adhesive strength of the adhesives layer 5, and will be imprinted on the 2nd substrate from on the 1 st substrate 1 . Since 
it does not dissociate from the 1st substrate 1, and the release agent layer 3 remains and this release agent layer 3 
demonstrates a mold-release characteristic to the adhesives layer 5, the remaining element 2b does not shift to the 
adhesives layer 5. 

[0022] According to the above imprint method, only element 2for imprint a from which the release agent layer 3 was 
removed is imprinted on the 2nd substrate 4 alternatively and certainly. Imprint actuation is also easy and an efficient 
imprint is possible. Moreover, since it is separated from the 1st substrate 1 by laser ablation after being fixed to the 1st 
substrate 1 and fixed to the adhesives layer 5 until element 2a is embedded in the adhesives layer 5, location precision is 
also maintained. 

[0023] Next, the array method of the element by the two-step expansion replica method and the manufacture method of 
an image display device are explained as an application of the above-mentioned imprint method. Two steps of 
expansion imprints which imprint to the member for maintenance temporarily so that it may be in the condition 
estranged the element which the array method of the element of this example and the manufacture method of an image 
display device had a high degree of integration, and was created on the first substrate rather than the condition that the 
element was arranged on the first substrate, estrange further said element subsequently to the member for maintenance 
held temporarily, and imprint it on the second substrate perform. In addition, although the imprint is made into two steps 
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in this example, an imprint can also be made into three steps or the multistage story beyond it according to whenever 
[ expansion / which estranges and arranges an element ]. 

[0024] Drawin g 6 is drawing showing the fundamental production process of a two-step expansion replica method, 
respectively. First, an element 12 like a light emitting device is densely formed on the first substrate 10 shown in (a) of 
drawing 6 . By forming an element densely, the number of the elements generated by per each substrate can be made 
[ many ], and product cost can be lowered. Although for example, a semiconductor wafer, a glass substrate, a quartz- 
glass substrate, silicon on sapphire, a plastic plate, etc. are substrates in which element formation is possible variously, 
the first substrate 10 may form each element 12 directly on the first substrate 10, and may arrange what was formed on 
other substrates. 

[0025] Next, as shown in (b) of drawing 6 , each element 12 is imprinted from the first substrate 10 by the member 1 1 
for maintenance temporarily which is shown by the drawing destructive line, and each element 12 is held on the 
member 1 1 for maintenance temporarily [ this ]. The element 12 which adjoins here is estranged and is allotted in the 
shape of a matrix like illustration. That is, an element 12 is imprinted so that between elements may be extended also in 
the x directions, respectively, but it imprints so that between elements may be extended also in the direction 
perpendicular to x directions of y, respectively. Especially the distance estranged at this time is not limited, but can be 
made into the distance which took into consideration resin section formation at a consecutive production process, and 
formation of an electrode pad as an example. When it imprints from the first substrate 10 on the member 1 1 for 
maintenance temporarily, all the elements on the first substrate 10 can be estranged and imprinted. In this case, the size 
of the member 1 1 for maintenance should just be more than the size that multiplied by the distance estranged in the 
number of the elements 12 allotted in the shape of a matrix (x directions and the direction of y respectively) temporarily. 
Moreover, some elements on the first substrate 10 are able to estrange and imprint on the member 1 1 for maintenance 
temporarily. The imprint of the element 12 to the member 1 1 for maintenance is later mentioned about this temporarily, 
although carried out by applying the imprint method shown in above-mentioned dr awin g 1 - drawing 5 . 
[0026] As shown in (c) of drawing 6 after such a first imprint production process, since the element 12 which exists on 
the member 1 1 for maintenance temporarily is estranged, covering of the resin of the circumference of an element and 
formation of an electrode pad are performed every element 12. An electrode pad is made easy to form and covering of 
the resin of the circumference of an element is formed for making easy the handling by the following second imprint 
production process etc. Since formation of an electrode pad is performed after the second imprint production process 
which final wiring follows so that it may mention later, it is formed in comparatively oversized size so that poor wiring 
may not arise in that case. In addition, the electrode pad is not illustrated to (c) of drawing 6 . The resin formation chip 
14 is formed because resin 13 covers the surroundings of each element 12. On a plane, although an element 12 is located 
in the center of abbreviation of the resin formation chip 14, it may exist in the location which inclined toward the one 
side and angle side. 

[0027] Next, as shown in (d) of drawing 6 , the second imprint production process is performed. At this second imprint 
production process, it imprints on the second substrate 15 so that the element 12 allotted in the shape of a matrix on the 
member 1 1 for maintenance temporarily may estrange further the whole resin formation chip 14. After applying the 
resin which can perform this imprint as well as the first imprint production process using the mechanical means using 
the necessary fixture for adsorption, a necessary actuator, etc., or produces reactions, such as softening, hardening, 
bridge formation, and deterioration, by heat or light, heat and light are irradiated locally, exfoliation, adhesion, etc. are 
produced, and it may be made to imprint alternatively. Furthermore, you may make it imprint in the combination of 
heat, light, and a mechanical means. 

[0028] Also in the second imprint production process, the adjoining element 12 is estranged the whole resin formation 
chip 14, and is allotted in the shape of a matrix like illustration. That is, an element 12 is imprinted so that between 
elements may be extended also in the x directions, respectively, but it imprints so that between elements may be 
extended also in the direction perpendicular to x directions of y, respectively. Supposing the location of the element 
arranged by the second imprint production process is a location corresponding to the pixel of final products, such as an 
image display device, the abbreviation integral multiple of the pitch between the original elements 12 will serve as a 
pitch of the element 12 arranged by the second imprint production process. When the dilation ratio of the estranged 
pitch in the member 1 1 for maintenance is set to n from the first substrate 10 here temporarily and the dilation ratio of 
the estranged pitch in the second substrate 15 is set to m from the member 1 1 for maintenance temporarily, the value E 
of an abbreviation integral multiple is expressed with E=nxm. 

[0029] Wiring is given to each element 12 estranged the whole resin formation chip 14 on the second substrate 15. 
Wiring while obstructing a faulty connection as much as possible using the electrode pad formed previously at this time 
is made. As for this wiring, in the case of light emitting devices, such as light emitting diode, in the case of a liquid 
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crystal controlling element, an element 12 includes a selection-signal line, a voltage line, wiring of an orientation 
electrode layer etc., etc. including wiring to p electrode and n electrode. 

[0030] In the two-step expansion replica method shown in drawin g 6 , although an electrode pad, resin hammer 
hardening, etc. can be performed using the space estranged after the first imprint and wiring is given after the second 
imprint, wiring while obstructing a faulty connection as much as possible using the electrode pad formed previously is 
made. Therefore, the yield of an image display device can be raised. Moreover, in the two-step expansion replica 
method of this example, the production processes which estrange the distance between elements are two production 
processes, it is performing the expansion imprint of two or more production processes which estrange the distance 
between such elements, and the count of an imprint will become fewer in practice. Namely, for example, the dilation 
ratio of the estranged pitch in the members 1 1 and 1 la for maintenance is set to 2 (n= 2) from the first substrate 10 and 
10a here temporarily. In the time of imprinting in the range temporarily expanded by the imprint once, when the dilation 
ratio of the estranged pitch in the second substrate 15 was set to 2 (m= 2) from the members 1 1 and 1 la for maintenance 
temporarily Although the necessity that the last dilation ratio performs 16 imprints of the square, i.e., the alignment of 
the first substrate, 16 times by 4 times of 2 x2 arises The count of alignment can be managed only with a total of 8 times 
added simply [ the square of the dilation ratio 2 in 4 times and the second imprint production process of the square of 
the dilation ratio 2 in the first imprint production process ] 4 times with the two-step expansion replica method of this 
example. That is, only 2nm time can surely reduce the count of an imprint from it being 2(n+m) =n2+2 nm+m2, when 
meaning the same imprint scale factor. Therefore, a manufacturing process also serves as saving of time amount or cost 
by the count, especially it becomes useful when a dilation ratio is large. 

[0031] In addition, in the two-step expansion replica method shown in drawing 6 , although the element 12 is used as 
the light emitting device or the liquid crystal controlling element, you may be the element which was not limited to this 
but was chosen from the other element, for example, optoelectric transducer, piezoelectric-device, thin film transistor 
element, thin-film diode element, resistance element, switching element, minute magnetic cell, and microoptics element 
or its portion, such combination, etc. 

[0032] The structure of the light emitting device as an example of the element used for drawing 7 with the two-step 
expansion replica method of this example is shown, (a) of drawing 7 is an element cross section, and (b) of drawing 7 is 
a plan. This light emitting device is the light emitting diode of a GaN system, for example, is an element by which 
crystal growth is carried out on silicon on sapphire. In the light emitting diode of such a GaN system, laser ablation 
arises by the laser radiation which penetrates a substrate, film peeling arises in the interface between silicon on sapphire 
and the growth phase of a GaN system in connection with the phenomenon which the nitrogen of GaN evaporates, and it 
has the feature as for which isolation is made to an easy thing. 

[0033] First, about the structure, the GaN layer 32 of the hexagon-head drill configuration by which selective growth 
was carried out is formed on the substrate growth phase 3 1 which consists of a GaN system semiconductor layer, in 
addition, the portion to which the insulator layer which is not a drawing example existed on the substrate growth phase 
3 1 , and the GaN layer 32 of a hexagon-head drill configuration carried out the opening of the insulator layer — MOCVD 
— it is formed of law etc. This GaN layer 32 is a growth phase of the pyramid mold covered by the Sth page (the 1 to 
101st page), when the principal plane of the silicon on sapphire used at the time of growth is made into C side, and it is 
the field which made silicon dope. The portion of the Sth page toward which this GaN layer 32 inclined functions as a 
clad of terrorism structure to double. The InGaN layer 33 which is a barrier layer is formed so that the Sth page toward 
which the GaN layer 32 inclined may be covered, and the GaN layer 34 of a magnesium dope is formed in the outside. 
The GaN layer 34 of this magnesium dope also functions as a clad. 

[0034] The p electrode 35 and the n electrode 36 are formed in such light emitting diode. The p electrode 35 vapor- 
deposits metallic materials, such as nickel/Pt/Au formed on the GaN layer 34 of a magnesium dope, or nickel(Pd) / 
Pt/Au, and is formed. In the portion which carried out the opening of the insulator layer which the above-mentioned 
does not illustrate, the n electrode 36 vapor-deposits metallic materials, such as Ti/aluminum/Pt/Au, and is formed. In 
addition, as shown in drawin g 12 , when performing n electrode ejection from the rear-face side of the substrate growth 
phase 31, formation of the n electrode 36 becomes unnecessary at the surface side of the substrate growth phase 31 . 
[0035] the element for which the light emitting diode of such a GaN system of structure can also blue emit light - it is - 
especially - laser ablation - it can exfoliate from silicon on sapphire comparatively easily, and alternative exfoliation is 
realized by irradiating a laser beam alternatively. In addition, as light emitting diode of a GaN system, you may be the 
structure where a barrier layer is formed in a plate top or band-like, and may be the thing of the pyramid structure where 
C side was formed in the upper limit section. Moreover, you may be other nitride system light emitting devices, 
compound semiconductor elements, etc. 

[0036] Next, the array method of a light emitting device is explained, referring to from drawing 8 to drawing 17 . The 
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light emitting device uses the light emitting diode of a GaN system shown in drawing 7 . 

[0037] First, as shown in drawing 8 , on the principal plane of the first substrate 41, two or more light emitting diodes 
42 are formed in the shape of a matrix. Magnitude of light emitting diode 42 can be set to about 20 micrometers. A 
material with the high permeability of the wavelength of the laser which irradiates the optical diode 42 like silicon on 
sapphire as a component of the first substrate 41 is used. Although p electrode is formed in light emitting diode 42, final 
wiring is not yet made, but 42g of slots of separation between elements is formed, and each light emitting diode 42 is in 
the condition of being separable. Formation of 42g of this slot is performed by reactive ion etching. Such first substrate 
41 is confronted with the member 43 for maintenance temporarily, and an alternative imprint is performed. 
[0038] Here, this alternative imprint is performed by applying the imprint method of the element shown in previous 
drawi ng 1 - drawing 5 . That is, as shown in drawing 9 , all the light emitting diodes 42 on the first substrate 41 of the 
above are covered, and the release agent layer 43 is formed. As an example of the release agent used for the release 
agent layer 43, a fluorine coat, silicone resin, water-soluble adhesives (for example, PVA), polyimide, etc. can be 
mentioned. 

[0039] Next, as shown in drawing 10 , the portion on the light emitting diode 42 which serves as a candidate for an 
imprint among the above-mentioned release agent layers 43 is removed. It leaves the release agent layer 43 on the light 
emitting diode 42 which is not a candidate for an imprint as it is. As a method of removing the release agent layer 43, 
laser is irradiated alternatively and the method of removing by laser ablation, the method of removing with 
photolithography, etc. can be mentioned. 

[0040] On the other hand, the adhesives layer 45 is formed in the field which stands face to face against the first 
substrate 41 of the member 44 for maintenance temporarily. As an example of the member 44 for maintenance, the layer 
which can use a glass substrate, a quartz-glass substrate, silicon on sapphire, a plastic plate, etc., and consists of 
(ultraviolet-rays UV) hardening mold adhesives, thermosetting adhesive, or thermoplastic adhesive as an adhesives 
layer 45 of the member 44 for maintenance temporarily can be used here temporarily. As an example, UV hardening 
mold adhesives as an adhesives layer 45 are applied by about 20-micrometer thickness temporarily, using a quartz-glass 
substrate as a member 44 for maintenance. 

[0041] As shown in drawing 1 1 , after carrying out alignment of these, laser is irradiated from the rear face of the first 
substrate 41 to the light emitting diode 42 of the location for an imprint, and the light emitting diode 42 concerned is 
exfoliated from the first substrate 41 using laser ablation. From decomposing into metaled Ga and nitrogen by the 
interface with sapphire, the light emitting diode 42 of a GaN system can exfoliate comparatively easily. As laser to 
irradiate, excimer laser, a higher-harmonic YAG laser, etc. are used. 

[0042] By exfoliation using this laser ablation, it dissociates by the interface of a GaN layer and the first substrate 41, 
and as the light emitting diode 42 concerning selective irradiation thrusts p electrode section into the adhesives layer 45 
of the opposite side, it is imprinted. Since the adhesive strength of the adhesives layer 45 does not reach since the 
release agent layer 43 remains, and laser is not irradiated about the light emitting diode 42 of the field where other laser 
is not irradiated, either It does not imprint temporarily at the member 44 side for maintenance. In addition, although 
laser radiation only of the one light emitting diode 42 is alternatively carried out in draw ing 1 1 , in the field estranged by 
n pitch, laser radiation of the light emitting diode 42 shall be carried out similarly. It estranges rather than the time of 
being arranged on the light emitting diode 42 first substrate 41 depending on such an alternative imprint, and is arranged 
on the member 44 for maintenance temporarily. 

[0043] Light emitting diode 42 is in the condition held temporarily at the adhesives layer 45 of the member 43 for 
maintenance, and if the electrode pad 46 is formed as shown in drawing 12 since it is removed and washed so that the 
rear face of light emitting diode 42 may be on n electrode side (cathode electrode side) and there may be no resin 
(adhesives) in the rear face of light emitting diode 42, the electrode pad 46 will be connected to the rear face and the 
electric target of light emitting diode 42. 

[0044] As an example of washing of the adhesives layer 45, etching and UV ozone exposure wash the resin for 
adhesives with the oxygen plasma. And since Ga deposits in the stripped plane when GaN system light emitting diode is 
exfoliated by laser from the first substrate 41 which consists of silicon on sapphire, it will be required to etch the Ga and 
it will carry out by the NaOH aqueous solution or the aqua fortis. Then, patterning of the electrode pad 46 is carried out. 
The electrode pad by the side of the cathode at this time can be used as about 60-micrometer angle. As an electrode pad 
46, materials, such as transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, are used. Since in the 
case of a transparent electrode luminescence is not interrupted even if it covers the rear face of light emitting diode 
greatly, patterning precision is coarse, big electrode formation can be performed, and a patterning process becomes 
easy. 

[0045] After drawing 1 3 imprints light emitting diode 42 from the member 44 for maintenance to the second member 47 
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for momentary maintenance temporarily and forms the beer hall 50 by the side of an anode electrode (p electrode), it 
forms the anode lateral electrode pad 49, and shows the condition of having carried out the dicing of the adhesives layer 
45 which consists of resin. As a result of this dicing, the isolation slot 51 was formed and light emitting diode 42 was 
classified for every element. The isolation slot 51 consists of two or more parallel lines extended in all directions as a 
plane pattern in order to separate each matrix-like light emitting diode 42. At the pars basilaris ossis occipitalis of the 
isolation slot 51, the surface of the second member 47 for momentary maintenance faces. 

[0046] Moreover, stratum disjunctum 48 is formed on the second member 47 for momentary maintenance. This stratum 
disjunctum 48 can be created using for example, a fluorine coat, silicone resin, water-soluble adhesives (for example, 
PVA), polyimide, etc. The second member 47 for momentary maintenance is the so-called dicing sheet with which UV 
adhesion material is applied to the plastic plate as an example, and if UV is irradiated, it can use that to which adhesion 
falls. 

[0047] In addition, in the process shown in drawing 13 , in order to imprint light emitting diode 42 from the member 44 
for maintenance to the second member 47 for momentary maintenance temporarily, excimer laser is irradiated from the 
rear face of an attachment component 44 temporarily [ in_which stratum disjunctum p was formed ]. Thereby, in the 
case where polyimide is formed as stratum disjunctum p, exfoliation occurs by the ablation of polyimide in the interface 
of polyimide and a quartz substrate, and each light emitting diode 42 is imprinted at the momentary second attachment 
component 47 side. 

[0048] Moreover, as an example of an anode electrode formation process, it etches until p electrode surface on a light 
emitting diode 42 exposes the surface of the adhesives layer 45 with the oxygen plasma. Formation of a beer hall 50 can 
use excimer laser, a higher-harmonic YAG laser, and carbon dioxide gas laser first. At this time, a beer hall will open an 
about 3-7-micrometer diameter. An anode lateral electrode pad is formed by nickel/Pt/Au etc. Occasionally a dicing 
process performs processing by the laser using the above-mentioned laser the dicing using the usual blade and whose 
slitting with narrow width of face of 20 micrometers or less are necessities. It depends for the slitting width of face on 
the magnitude of the light emitting diode 42 covered in the adhesives layer 45 which consists of resin in the pixel of an 
image display device. As an example, recessing is performed in excimer laser and the configuration of a chip is formed. 
[0049] Next, light emitting diode 42 exfoliates from the second member 47 for momentary maintenance using a 
mechanical means. Drawing 14 is drawing having shown the place which takes up the light emitting diode 42 arranged 
on the second member 47 for momentary maintenance with an adsorber 53. The opening of the adsorption hole 55 at 
this time is carried out to the pixel pitch of an image display device at the shape of a matrix, and they can adsorb light 
emitting diode 42 now by package. [ many ] The opening of the diameter of a opening at this time is carried out to the 
shape of a matrix of 600-micrometer pitch by abbreviation philOOmicrometer, and it can adsorb about 300 pieces by 
package. That to which the member of the adsorption hole 55 at this time carried out hole processing of the metal plates 
52, such as a thing produced by nickel electrocasting or SUS, by etching is used, the adsorption chamber 54 is formed in 
the inner part of the adsorption hole 55 of a metal plate 52, and adsorption of light emitting diode 42 is attained by 
controlling this adsorption chamber 54 to negative pressure. It is covered in the adhesives layer 45 which consists of 
resin in this phase, and abbreviation flattening of that upper surface is carried out, for this reason light emitting diode 42 
can advance alternative adsorption by the adsorber 53 easily. 

[0050] Drawing 15 is drawing having shown the place which imprints light emitting diode 42 to the second substrate 60. 
In case the second substrate 60 is equipped, the adhesives layer 56 is beforehand applied to the second substrate 60, the 
adhesives layer 56 of the light emitting diode 42 inferior surface of tongue can be stiffened, and the second substrate 60 
can be made to fix and arrange light emitting diode 42. At the time of this wearing, the adsorption chamber 54 of an 
adsorber 53 will be in the condition that a pressure is high, and the integrated state by adsorption with an adsorber 53 
and light emitting diode 42 will be released. UV hardening mold adhesives, thermosetting adhesive, thermoplastic 
adhesive, etc. can constitute the adhesives layer 56. The location where light emitting diode 42 is arranged becomes the 
member 43 for maintenance, and the thing estranged rather than the array on 47 temporarily. The energy which stiffens 
the resin of the adhesives layer 56 then is supplied from the rear face of the second substrate 60. In the case of UV 
hardening mold adhesives, it stiffens with UV irradiation equipment, and, in the case of thermosetting adhesive, only the 
inferior surface of tongue of light emitting diode 42 is stiffened by laser, similarly, in laser radiation, in the case of 
thermoplastic adhesive, melting of the adhesives is carried out, and it pastes up. 

[0051] Moreover, the electrode layer 57 which functions also as a shadow mask is arranged on the second substrate 60, 
and the black chromium layer 58 is formed in the field of the side in which those who look at especially, the surface, 
i.e., image display device concerned, by the side of the screen of the electrode layer 57, are. thus, while being able to 
raise the contrast of an image by carrying out, the rate of energy-absorbing in the black chromium layer 58 is made high, 
and the adhesives layer 56 hardens early by the beam 73 irradiated alternatively - it can be made like (in being 
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thermoplastic adhesive, it fuses early). In the case of UV hardening mold adhesives, about 1000 mJ/cm2 is irradiated as 
UV irradiation at the time of this imprint. 

[0052] Drawin g 16 is drawing showing the condition of having made the second substrate 60 arranging the light 
emitting diodes 42, 61, and 62 of three colors of RGB, and having applied the insulating layer 59. The adsorber 53 used 
by drawing 14 and drawing 15 is used as it is, and if it mounts only by shifting the location mounted on the second 
substrate 60 in the location of the color, the pitch as a pixel can form the pixel which consists of three color while it has 
been fixed. As an insulating layer 59, a transparence epoxy adhesive, UV hardening mold adhesives, polyimide, etc. can 
be used. The light emitting diodes 42, 61, and 62 of three colors do not necessarily need to be the same configurations. 
Although red light emitting diode 61 is made into the structure where it does not have the GaN layer of a hexagon-head 
drill and other light emitting diodes 42 and 62 differ from the configuration of those in drawing 16 , in this phase, each 
light emitting diodes 42, 61, and 62 are covered in the adhesives layer 45 which already consists of resin as a resin 
formation chip, and the same handling is realized in spite of the difference in element structure. 

[0053] Drawing 17 is drawing showing a wiring formation production process. It is drawing which formed openings 65, 
66, 67, 68, 69, and 70 in the insulating layer 59, and formed the wiring 63, 64, and 71 which connects the electrode 
layer 57 for wiring of the second substrate 60 with the anode of light emitting diodes 42, 61, and 62, and the electrode 
pad of a cathode. Since area of the electrode pads 46 and 49 of light emitting diodes 42, 61, and 62 is enlarged, the 
opening, i.e., the beer hall, formed at this time, a beer hall configuration is large and can be formed in a coarse precision 
compared with the beer hall which also forms the location precision of a beer hall in each light emitting diode directly. 
The beer hall at this time can form an abbreviation phi20micrometer thing to the electrode pads 46 and 49 of about 60- 
micrometer angle. Moreover, although it connects with the thing linked to a wiring substrate, the thing linked to an 
anode electrode, and a cathode electrode, since the depth of a beer hall has three kinds of depth, it is controlled by the 
pulse number of laser, and it carries out the opening of the optimal depth. Then, a protective layer is formed on wiring 
and the panel of an image display device is completed, the protective layer at this time — the insulating layer 59 of 
drawing 16 - the same . Materials, such as a transparence epoxy adhesive, can be used. Heat hardening is carried out 
and this protective layer is completely a wrap about wiring. Then, a driver IC will be connected from wiring of a panel 
edge, and a drive panel will be manufactured. 

[0054] In the array method of the above light emitting devices, when light emitting diode 42 is made to hold to the 
member 43 for maintenance temporarily, distance between elements is enlarged and already becomes possible [ forming 
the electrode pads 46 and 49 with comparatively big size etc. using the spreading gap ]. Since wiring using the electrode 
pads 46 and 49 with these big comparison-size is performed, even if it is the case that the size of final equipment is 
remarkable and big, as compared with element size, wiring can be formed easily. Moreover, by the array method of the 
light emitting device of this example, while being covered with the adhesives layer 45 which the perimeter of a light 
emitting device hardened and being able to form the electrode pads 46 and 49 with a sufficient precision by flattening, 
in being able to extend the electrode pads 46 and 49 to a large field compared with an element and advancing an imprint 
at the following second imprint production process with an adsorption fixture, handling becomes easy. Moreover, using 
a GaN system material decomposing into metaled Ga and nitrogen by the interface with sapphire, in the imprint to the 
member 43 for momentary maintenance of light emitting diode 42, it can exfoliate comparatively easily, and it imprints 
certainly conjointly with alternative removal of the release agent layer 43. 
[0055] 

[Effect of the Invention] According to the imprint method of the element of this invention, it is possible to shift to a 2nd 
substrate side promptly and to carry out the alternative imprint only of the element from which the release agent was 
removed certainly by exfoliation from the substrate by the adhesive strength by adhesives and laser ablation, so that 
clearly also from the above explanation. Moreover, the technique is also simple and an efficient and accurate imprint is 
possible for it. 

[0056] Moreover, according to the array method of the element of this invention, since the imprint method of the above- 
mentioned element is applied, the imprint of an element can be ensured [ efficiently and ] and it is possible to carry out 
smoothly the expansion imprint which enlarges distance between elements. 

[0057] Similarly, according to the manufacture method of the image display device of this invention, it is possible to 
apply the imprint method of the above-mentioned element, to be able to estrange efficiently the light emitting device 
created by performing micro processing, and to be able to rearrange [ can make it high, dense condition, i.e., degree of 
integration ] it, therefore to manufacture an image display device with a high precision with sufficient productivity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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